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20mm  Ammunition  Assist  Feeder 
Developed  by  Harvey  Maohlne  Company 


1*  Shis  report  oovers  the  evaluation  of  a Harvey  Assist  Feeder 
in  conjunction  with  20ac  aircraft  cun  ttc  16  as  suggested  by  refer- 
ence (b).  The  salient  features  that  vara  to  be  designed  Into  the 
aeohiniaa  ore  outlined  as  follows  i 

a*  Supplies  ammunition  to  gun  feeder  at  essentially  sero  belt 
load  regardless  of  belt  poll  between  ammunition  box  end  booster* 
Shis  lnoreascs  the  reliability  and  posaibly  the  average  rate  of 
fire* 

b.  Seduces  "belt  whip"  by  providing  1 1/2  rounds  whloh  oan  be 
withdrawn  from  the  reservoir  without  ary  novenent  of  the  belt  at 
the  beginning  of  a burst*  Shis  reservoir  action  also  cushions  the 
•topping  of  the  bolt* 

o*  Prevents  starving  of  gun  during  single  shot  or  short  burst 
operation  (a  rendition  which  occurs  in  ammunition  systems  using 
ordinary  booster). 

d.  Prevents  overfeeding  of  gun  through  quick  release  aotlon 
of  single  plate  type  oagnetle  clutch  and  "cushion"  effect  of 
reservoir. 

e*  Greatly  roducea  naartraun  current  drain  during  starting  under 
load i through  unlquo  Idling  system. 

2.  On  baala  of  the  results  it  la  concluded  thoti 

a.  She  Harvey  Assist  Feeder  did  not  perfarn  tho  task  that  It 

is  dosicnad  to  do,  ot  loaat,  not  in  conjunction  with  tho  nOas  air= 

craft  gun  i(k  16.  Insufficient  tests  ware  conducted  to  definitely 
establish  its  performance  in  conjunction  with  tho  20eo  aircraft 
gun  AB-1Q. 

b*  Ho  dofinito  conclusions  eon  be  drown  concerning  tho 
location  of  defeots  in  the  design  of  booster  since  s conplotely 
satisfactory  operation  was  never  obtalnod.  She  tests  wore  termi- 
nated after  tho  anti-roll  book  ratohot  wheel  had  foiled. 
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imflBaaifiB 


1.  ADTHCRIlYi 

Reference  (a)  eatabllahod  Saak  Aaelgnaent  NP0-Ee8a-20-52  for 
erpe^laental  invert lgationa  and  developaortal  taata  of  the  20oa 
alroraft  guna  AM- IQ  and  U24«  Shi a waa  aaandad  toy  rafara not  (b) 
to  lnoluda  tha  evaluation  of  tho  20ao  Bax ray  An  si  at  faad  nechaniaa 

2.  Rxmsncss! 

a*  BO CRD  Boat  ltx  KP9  Ba&o-JOwiata  of  20  8apt  1951 
b.  WORD  Beat  ltx  XP9  Re8a-C7Viata  of  6 Fob  1952 

3,  OBJSCt  OF  H8T« 

Tha  object  of  thla  o valuation  waa  to  determine  tha  aultablllty 
of  tha  Harvay  Aaalat  Faadar  for  uaa  with  20om  alroraft  guna  AH-K3 
and  Mk  16  and  their  aaaoolatad  food  mechanisms* 

4,  PKRIOD  OF  TEST l 

a.  Data  of  Projeot  Lotter  8 February  1952 

b.  Dote  Reoeasary  Material  Received  29  January  1952 

o.  Date  Teat  Conaenced  29  January  1952 

d*  Date  Seat  Conpleted  11  March  1952 
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5.  DESCRIPTION  OF  ITEM  USSR  TEST  I 

The  Harvey  Assist  Feeder  or  Boo  star , shown  in  Figures  2 and  3, 
is  designed  to  assist  the  feeding  of  tho  ammunition  to  the  gun  on 
the  demand  of  the  gun  feod  mechanism*  This  feeding  eotlon  is 
aeeonpllshed  by  a 24  volt  D*G*  notor  geared  to  a sprocket  wheol 
through  planetary  reduction  gears*  Che  booster  incorporates  a 
single  plate-type  oagnetio  olutoh  and  on  anaunitlon  reservoir 
having  one  and  one  half  rounds  oapaoity*  A qulek  release  action 
In  the  mgnetlo  olutoh  is  designed  to  prevent  overfeeding  of  the 
gun  feed  mechanism*  The  eleotrlo  notor  in  the  booster  idles  at 
half  speed  when  tho  gun  arnlng  switch  is  closed  and  the  aonunltlon 
reservoir  is  filled  with  anaunitlon.  This  reduces  the  eleotrlo 
current  required  at  the  beginning  of  a burst  and  per nits  quicker 
acceleration  of  the  sprocket  wheel*  hen  the  gun  feed  noohanisa 
pulls  on  the  aonunltlon  belt  the  magnetic  olutoh  switch  is  actua- 
ted and  the  dutch  la  engaged.  The  sprooket  than  assists  in  feed- 
ing anaunitlon  to  the  gun  as  long  as  tho  olutoh  is  engaged*  The 
sprooket  wheel  free  wheels  at  13?  rpn  and  has  nlno  sprockets*  «hon 
the  firing  awl t oh  is  released,  the  boostor  continues  to  feed  until 
the  a munition  belt  depresses  the  olutoh  switch  which  in  turn  dis- 
engages the  sprocket  wheel  fron  the  motor*  The  motor  resumes  half 
3peed  operation  until  either  tho  gun  is  fired  again  or  the  arming 
switch  Is  turned  off*  To  remove  the  aonunltlon  belt  from  the 
booster  in  a direction  opposite  to  feed,  it  is  necessary  to  release 
the  anti-roll  back  device  In  the  motor*  This  is  done  by  rotating 
the  depresaed  slotted  pin  located  in  one  end  of  the  motor* 
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6.  DESCRIPTION  07  TEST  EQUIPMENT* 

a.  The  following  test  equipment  vas  used  for  the  evaluation 
of  the  booster t 

(1)  Batteries  and  a generator  as  a souroe  for  dlreot  cur- 
rent eleotrlolty. 

(2)  20na  aircraft  guns  Mk  16  and  AN-U3. 

(3)  20ma  feed  asohanlins  Mk  8 Mod  0 and  AN- M2. 

(4)  Rigid  bos  type  gun  mounts. 

(5)  Two  pleoea  of  ammunition  ehutlng  eaoh  3 feet  long  and 
a wooden  a munition  box. 

(6}  High  speed  movie  earners,  35mm. 

(7)  20&a  ammunition  links  MBB1  made  by  L.  A.  Young  and 
Company. 

(8)  Holland  Recording  Osoillograph. 

(9)  20o&  Ammunition,  H90  series  - 3745  rounds. 

b.  A photograph  of  the  test  setup  is  shown  in  Figure  (1). 

7,  PROCEDURE i 

A standard  20o&  airoraft  gun  Mk  16  was  used  in  the  major  portion 
of  the  evaluation.  Various  length  bursts,  both  oonfcinuous  and  inter- 
rupted, up  to  270  rounds  were  fired  at  ambient  temperatures.  The 
booster,  energised  by  27  volts  D.C.  from  either  batteries  or  gener- 
ated power,  was  located  approximately  midway  between  the  aamunltlon 
box  and  tho  gmi  feud  tiochQniuijo  About  tbvoo  foot  of  ammunition 
ehuting  was  attached  to  each  end  of  the  booster.  The  ohuting  was 
fixed  rigidly  on  a wooden  platform.  For  portions  of  the  tests  the 
voltage  to  the  booster  was  changed  to  as  high  as  31  volts  since  it 
ms  suspected  that  the  motor  speed  during  feeding  was  not  high 
enough  to  keep  the  gun  feed  mechanism  supplied  with  ammunition. 

Also,  the  action  of  belt  motion  in  the  booster  was  studied  by  high 
speed  motion  pictures.  The  action  of  the  dutch  switch  as  well  as 
the  ourrent  and  voltage  supplied  to  boosts*  motor  were  recorded  by 
a Holland  Recording  Oscillograph. 
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6.  RESULTS  A HD  DISCUSSION* 

Complete  detailed  results  are  lneluded  as  Appendix  (A)#  The 
results  show  that  the  booster  does  not  supply  ammunition  at  the 
rote  required  by  a 20mm  alreraft  gun  Mk  16  as  is  evidenced  by  fail- 
ures to  food | link  deformations  on  the  outboard  side  of  the  sun 
food  mechanism  belt  retaining  pawls « and  belt  separations  between 
the  |un  feed  mechanism  and  the  booster#  Only  19  of  64  attompts, 
exclusive  of  belt  pull  tests  and  stoppages  from  other  oauses.  wero 
successfully  fired  out.  The  tests  wero  terminated  because  of  the 
failure  of  the  anti- roll  back  ratchet  wheol  in  the  booster  before 
it  was  established  who the r this  inability  to  maintain  adequate 
ammunition  supply  waa  caused  by  the  faster  firing  rate  of  2Qmn  air- 
craft gun  Mk  lo  (about  790  rpa  as  compared  to  740  run  using  an 
AH- M3  gun)  or  by  the  moro  severe  nature  on  belt  motion  of  intermit- 
tent roelproeating  feeding  action  of  the  Mk  8 feed  mechanism  as 
compared  to  moro  uniform  flow  of  ammunition  in  the  rotary  aotlon  of 
the  AX- 12  feed  oeohanism#  Eaoh  of  tho  throe  firing  attempts  made 
with  a 20mm  aircraft  gun  AH- M3  waa  a successful  firaout.  Even 
though  the  failures  to  feed  cannot  all  be  blamed  on  the  booster, 
about  one  third  of  the  failures  to  feed  were  accompanied  by 
stretohed  links.  This  would  indicate  that  a sizeable  ratio  of  the 
failures  to  feed  were  directly  chargeable  to  the  booster#  Tho 
aotlon  pictures  showed  that  there  was  oonsider&ble  tension  applied 
intermittently  to  the  ammunition  belt  as  it  peases  through  tno 
booster.  A sequence  of  events  taken  from  the  motion  pictures  is 
included  as  Figure  6.  The  osolllograms  showed  that  the  clutch 
switch  is  open  about  3/7  of  the  gun  firing  cycle,  but  that  the 
clutch  rarely  disengages#  It  is  seen  from  Figure  5 that  the  clutch 
pull-in  is  very  rapidy  about  the  order  of  1 millisecond,  but  that 
the  drop  out  is  in  exoess  of  50  milliseconds.  The  disturbances 
noted  by  both  the  voltage  and  current  element  in  the  motor  circuit 
Is  apparently  caused  by  surge  of  current  drawn  by  the  magnetlo 
clutch  slipping  because  of  lubricants  or  other  foreign  materials  on 
the  faces  of  the  plates#  This  was  obviated  by  thoroughly  oleanlng 
then  twieo  during  tho  tooto0  While  somewhat  improved  eporatlon  v?ao 
obtained  after  the  second  cleaning,  the  belt  separation  and  failures 
to  foad  were  not  entirely  eliminated.  Tho  results  appear  anomalous, 
however,  in  that  one  fora  of  gun  food  self unction  which  had  been 
prevalent  In  previous  firings  of  Mk  8 feed  ooohanisms  using  tho  sane 
links  was  not  noted  in  these  tests.  The  doublo  loops  of  tho  belt 
link  deformed  toward  eaoh  other  sufficiently  permitting  the  link  to 
ride  off  the  strippor.  Tho  link  would  tend  to  follow  the  round 
into  the  feed  throat  causing  a gun  stoppage.  Those  links  had  a 
Rookweli  C-36  hardness  which  is  within  the  limits  specified  by 
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BUORD  Dwtj  7238242.  It  was  later  found  that  links  haring  Rook- 
roll  C-46  would  funotlon  satisfactorily  In  the  20mm  feed  meohanism 
Mk  8.  The  motor  load  ourrent  and  voltage  was  an  average  about 
11  amperes  and  23  volts  D.C.  The  transient  ourrent  at  the  begin- 
ning of  a burst  Is  approximately  as  high  as  65  amperes  under  normal 
starting  conditions  without  any  extraneous  load  applied  to  the  belt. 
The  transient  period  is  about  85  milliseconds  under  the  same  condi- 
tions. 


mm 


Qsmmim 


9.  On  basis  of  the  results  it  is  coneluded  that! 

a.  The  Harvey  Assist  Feeder  did  not  perform  the  task  that  It 
Is  designed  to  do,  at  least,  not  in  oonjunetion  with  the  20mm  air- 
craft gun  Ilk  16.  Insufficient  tests  were  conducted  to  definitely 
establish  its  performance  in  conjunction  with  the  20mm  aircraft 
gun  AN -M3. 

b.  No  definite  conclusions  can  be  drawn  concerning  the  location 
of  defects  in  the  design  of  booster  since  completely  satisfactory 
operation  was  never  obtained.  The  tests  were  terminated  after  the 
anti-roll  back  ratchet  wheel  had  failed. 
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Bureau  of  Aeronautics 

Attni  Armament  Section  2 

NATO,  Patuxent  River,  Maryland 

Attni  Armament  Test  3 

NA0T8,  Chlncoteague,  Virginia  1 

Air  Materiel  Command  Liaison  Officer 

iVlng  3 Headquarters 
Aberdeen  Proving  Ground 

Aberdeen,  Maryland  2 

Naval  Liaison  Officer 

U8AFPGC,  Eglin  Field,  Florida  1 

NADS,  Johnaville,  Pennsylvania  1 
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NPO  REPORT  NO.  1208 


ZOoa  Ammunition  «nlit  Poodor 
Developed  by  Harvoy  Maohino  Company 


DI8TRIBOTICW  (Continued) 


U.  8.  Air  Pop oo 

aM 0 Enilnoorlnc  Flold  Offloo 

Room  1833 1 Main  Navy  Building 

Navy  Departaont,  Washington,  D.  0.  2 

NCT8,  Inyokern,  California  1 

MOTS,  Inyokarn,  California 

Attm  Aviation  Ordnance  and  Toat  ©apartment  1 

Watarvliot  Araonal 

Watarvliot,  Nov  York  1 

Loeali 

OV  1 

OVO  1 

OVE  1 

File  1 
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